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Abstract:
This study contributes to investigate about the factors that can amplify the adoption rate of a
given technology, by analyzing the background culture. This research investigates the
acceptance of NFC enabled mobile devices through both a technological and cultural lenses.
Moreover, the research focuses specifically on the case of India, a country that in spite of its
evolution and differences, today has strong common roots, which makes it an ideal choice for
any study related to culture. While ‘Power distance’ was found to fasten the acceptance of
NFC enabled mobile devices, ‘Collectivism’ and ‘Uncertainty Avoidance’ did not result in
any correlation with the attitude towards this new technology. This was mainly due to
hierarchical nature of the Indian society, which creates a culture of competition between the
people and encourages people to distinguish themselves from others. The show of status and
wealth is prominent in the society and people are willing to purchase and invest in the latest
and fashionable devices and technologies.
Keywords: adoption, culture, near frequency communication
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1. Introduction
Technology acceptance and diffusion have attracted a lot of interest from researchers. In fact,
the “understanding of individual acceptance and use of information technology is one of the
most mature streams of information systems research” (Benbasat and Barki 2007; Venkatesh
et al. 2007). There have been a number of models developed in this regard, such as the
Technology Acceptance Model, the UTAUT (Unified Theory of Acceptance and Use of
Technology) and their revisions.
This research investigates the acceptance of NFC enabled mobile devices through both a
technological and cultural lenses. NFC has its origins in the existing RFID (radio frequency
identified devices) technology. However, it has been fine tuned and it allows for both one
way/two way communications. In other words, NFC allows two devices to communicate with
each other by touching them together. Moreover, the research focuses specifically on the case
of India, a country that finds its origins in the ancient Indus valley civilization. India has since
then seen the rise and fall of many civilizations and empires, eventually culminating with the
Moghuls in the 18th century and the British Raj in the 19th. Each of these civilizations have
left an indelible mark on this vast land and region, which is visible today in India’s
architecture, the diversity of its people and their culture. Today, India has a population of
over 1.2 billion with 29 different languages being spoken in the country in its 28 states.
However, in spite of the numerous different languages and religions that thrive in this country
there is still an overall unity in the design, which makes all Indians part of one family. “This
stems primarily from the economic and social organization of the country and extends to
commonness of intellectual and emotional attachments and obligations” (Bose, 1967). India,
therefore, makes an ideal choice for any study related to culture.
Even though there have been a number of studies investigating the acceptance of NFC
enabled devices, these studies evaluate the acceptance mainly from a technological,
infrastructural and commercial viewpoint. However, an objective assessment of the adoption
of the technology within any country or region would be incomplete without evaluating
country specific factors such as the culture and the demographics.
2. The inspiring literature of the study
With the explosion of information systems and communications technology globally, there is
a need for greater research into the cultural aspects and implications of ICT (Alwahaishi and
Snášel, 2013). This section details the existing theories relating to cultural analysis and
technology acceptance.
Founding roots can be identified in the Unified theory of acceptance and use of technology,
considered by many as the most powerful theory in explaining the user intention to accept a
particular technology. The UTAUT was constructed after a literature review of 8 different
models for acceptance of technology (Fishbein & Ajzen, 1975; Davis, 1989; Davis, Bagozzi,
& Warshaw, 1992; Taylor & Todd, 1995; Moore & Benbasat, 1991; Rogers, 1995; Bandura,
1986; Ajzen, 1991; Thompson, Higgins, & Howell, 1991).
From each of the models, the authors identified the direct determinants of the behavioral
intention such as: Performance expectancy, which was similar to relative advantage and
perceived usefulness, Effort expectancy similar to the perceived ease of use and use
complexity, Social influence similar to subjective norm, and finally Facilitating conditions.
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They also identified 4 moderating factors such as gender, age, experience, and voluntariness
of use. The UTAUT was consequently developed to provide the managers with a tool, which
would allow them to evaluate whether a new technology should be introduced. Nonetheless,
it would also predict the user’s behavior and intention of a user towards that particular
technology (Ventakesh et. al, 2003). It has since been used to explain the user acceptance of a
number of technologies such as location-based services (Xu and Gupta, 2009), mobile
technologies (Park et al., 2007), mobile banking (Zhou et al., 2010), Internet banking (Im et
al., 2011), and health information technologies (Kijsanayotin et al., 2009).
In the case of mobile devices, the fact that they free the users from spatial limitations to
communications, the performance expectancy of the device will be higher. The expectation
confirmation theory renders that when users’ expectation is confirmed, they will be satisfied
(Bhattacherjee, 2001). Effort expectancy for mobile phones on the other hand is considered to
be higher. This is due to the limitations of mobile phones such as small screens and
keyboards, which make the searching of information through the devices challenging (Lee
and Benbasat, 2004). Social influence is the effect of people’s opinions on the usage of a
particular technology. The social influence theory states that people tend to follow the
opinions of other important referees (Bagozzi and Lee, 2002). Also in the case of mobile
devices, the presence of enabling infrastructure and facilitating conditions significantly
impacts the intention to use the device. Zhou (2011) points out that if the users do not have
the resources, means and knowledge of using mobile Internet, then they may discontinue
their use of the service. However, in the case of adoption of mobile devices, Pedersen and
Ling (2003) advised that their paper on the acceptance of technology in a traditional IT
context may need to be modified to consider additional factors. This is because there are
some major factors of accessibility and mobile, which differentiate mobile commerce systems
from traditional e-commerce systems. An additional three factors were therefore added which
include the perceived playfulness, the perceived value and the attention focus. Perceived
playfulness as suggested by its name reflects the pleasure and fun associated with using a
mobile device. This theory has been validated by existing research (Koufaris, 2002;
Dickenger et.al 2008). Perceived Value is defined as “the consumer’s overall assessment of
the utility of a product based on perceptions of what is received and what is given” (Zeithaml,
1988). In the case of mobile phones, the users do multiple activities at the same time, such as
playing games, browsing the Internet and listening to music. In such a scenario, the attention
to any particular application will be limited. If the users are unable to focus their attention,
they may be dissatisfied and not return to that application again. This is also true in the case
of online shopping, where the concentration spent by the user on the website impacts whether
they will return to that site or not (Koufaris, 2002).
The emergence of technology acceptance has been an area of considerable discussion and
debate within academic and research circles (Davis, 1993; Gao, 2005; Gong, Xu & Yu,
2004). Davis (1989) proposed the Technology Acceptance Model, where he stated that the
success of any given system, can be determined by the user acceptance of that system, which
is the result of three factors, i.e. the perceived ease of use, the perceived usefulness and the
attitude towards usage of the system (Davis, 1989). “TAM’s ability to explain attitude toward
using an information system is considered much better than the other multi-attribute models’
such as TRA and TPB” (Mathieson et al., 2001). Moreover, Venkatesh and Davis (2000, p.
186) say “TAM consistently explains a substantial proportion of the variance [typically about
40 percent] in usage intentions and behaviour and that TAM compares favourably with
alternative models such as the Theory of Reasoned Action and the Theory of Planned
Behaviour”. TAM renders that the perceptions of a user regarding the perceived ease of use
and the perceived usefulness of a system will determine the user’s intention to use or not use
the system (Davis, et al., 1989; Nov & Ye, 2008).
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Overall, the technology acceptance model (TAM) has received empirical support in its ability
for predicting the acceptance of technologies in a number of different contexts (Gao, 2005;
McKinnon & Igonor, 2008; Park, 2009; Sugar, Crawley & Fine, 2004; Teo, 2009). Some
have however argued that TAM has limitations in the study of mobile device adoption
(Nysveen et al, 2005) because of its inherent design. The model was designed for the usage in
the context of organizations and not in the context of everyday life. Therefore, when
discussing a technology in the everyday context of a society, other cultural and societal
factors need to be considered alongside TAM such as the society’s norms, risk appetite,
performance orientation, and collectivist attitude.
Fishbein and Ajzen (1975) proposed the Theory of Reasoned Action, according to which the
actual behavior of a person can be explained by their behavioral intention. This is the result
of the person’s attitude towards that behavior and the subjective norms. Attitude according to
Fishbein and Ajzen (1975) is “an individual's positive or negative feelings (evaluative affect)
about performing the target behavior”. Individuals form the attitude towards behavior after
assessing their beliefs through an expectancy-value model (Li, 2010). They do this by
multiplying their belief strengths with the outcome evaluation and then by summing the
complete set of resulting weights to form their attitude (Li, 2010). Fishbein and Ajzen (1975)
go on to define subjective norm as “the person’s perception that most people who are
important to him think he should or should not perform the behavior in question”. Similarly,
they do this bye multiplying their normative beliefs with the motivation to comply, and then
summing the complete set of resulting weights (Li, 2010). A number of studies on ecommerce have shown that an individual’s attitude directly impacts and influences his or her
intention to use the e business application (George, 2002; Gribbins et al., 2003; Moon and
Kim, 2001). Studies done by George (2002) indicate that there is a positive correlation
between the attitude of the individual towards making purchases online and his or her
behavioural intention. Puschel et al. (2010) also discovered that attitude significantly affects
the individuals intention in adopting mobile banking.
While there have been numerous theories that analyze the behavior of people and cultures. It
is only Hofstede’s theory on culture consequences that thoroughly discusses this. In his book,
Culture’s Consequences: International Differences in Work-Related Values, Hofstede
describes the four dimensions of culture namely Power Distance, Uncertainty Avoidance,
Individualism versus Collectivism, and Masculinity versus Feminity (Hofstede, 1980). For
this research, Hofstede carried out a survey of a 100,000 IBM employees from over 66
countries. The survey data was then analyzed and a factor analysis was carried out from
which Hofstede identified the 4 dimensions for culture. Hofstede later added two more
dimensions, Pragmatism and Indulgence.
An analysis of India in line with Hofstede’s theory resulted in the following scores.
Power distance: 71. A high score of 71 on this dimension illustrates the hierarchical nature
of the Indian society. There is also a huge power gap between people at the top and the
people at the bottom of the hierarchy. Within organizations, there is a centralization of power
and junior employees are expected to be obedient towards their managers. The relationship
between managers and their workers tend to be very formal and communications always
occur in a top down manner. Moreover, negative feedback from juniors is never
communicated upwards.
Individualism: 49. A score of 49 on this dimension shows that India continues to be a
collectivist country. In a collectivist society, people tend to be concerned about the welfare
and good of the society overall as compared to their personal gain and welfare. Actions by
4

individuals in a collectivist society are thus dominated by the welfare and opinions of one’s
friends, family and extended family. It is the fear of isolation in a collectivist society that
encourages individuals to give a lot of importance to building relationships.
Masculinity: 57. A high score on this dimension indicates that the society is driven by
competition, where success is defined by being the best in the field. Simply put, the person
works to their level best rather than focusing on their quality of life. It is more important for
individuals to do work that will distinguish them from others rather than work which they
actually like or enjoy. Visual display of status and wealth is practiced across India; however,
the country’s ancient history and strong spiritual links have helped subdue the flamboyance
to some extent within the society.
Uncertainty Avoidance: 31. A score of 31 signifies that India has a medium outlook towards
uncertainty. Given, the developing nature of the country, people have accepted uncertainty as
a part of life. Individuals are flexible and adaptable to their environments. Rules are not
always respected and individuals usually adopt ways to overlook them. “It is this attitude that
is both the cause of misery as well as the most empowering aspect of the country. There is a
saying that “nothing is impossible” in India, so long as one knows how to adjust” (Hofstede,
1980).
Pragmatism: 52. The pragmatism dimension refers to the extent to which people within a
society feel content with the fact that not everything around them can be explained. A high
score on pragmatism indicates the people’s belief in accepting change according to the
evolving realities around them. Such societies are also typically lenient with regards to
punctuality and do not have a linear concept of time. India’s score of 52 shows the society’s
pragmatic view of things. Moreover, individuals embedded in the Indian culture tend to
believe in the philosophy of karma and the principal of life after death. India is also a country
with great tolerance towards other religions and where numerous religions thrive.
Indulgence: 26. India scores very low in this dimension. This indicates that the society has a
culture of restraint and does not believe in self-gratification. Individuals in such societies feel
the need to be governed by social norms and feel that gratification of one’s desires would be
inappropriate.
While Hofstede’s theory on cultural dimensions laid the foundation for analysis of cultures,
this theory has received a lot of criticisms over the years. Scholars such as Cray and Mallory
(1998) have described the theory as lacking substance and being very vague and unclear.
Other criticisms include the fact that the approach used time worn secondary data from a
single multinational (Smith, 2002). Most importantly, the theory has been disapproved for the
fact that it analyzed the behaviors of people within a national context only. This is due to the
fact that the interaction of the same people might be different outside their own national
borders or during their interactions with foreigners that visit their own countries (Cray &
Mallory, 1998).
The Global Leadership and Organizational Behavior Effectiveness Program or the GLOBE
study (Robert J. House, Paul J. Hanges, Mansour Javidman, Peter W. Dorfman, Vipin Gupta,
2004) on culture, leadership, and organizations is regarded by many as a more complete and
an in depth analysis of the relationship between societal culture and organizations. The
project was initially conceived in 1993 and has since spread to over 60 countries, involving
more than 170 researchers. The GLOBE study expands on the work done by Hofstede (1980)
and adds new cultural dimensions. For example, collectivism was split into institutional and
group (family) collectivism (Triandis, 1995). The dimensions of Gender Egalitarianism and
5

Assertiveness replaced masculinity from the Hofstede’s study. The dimension Future
Orientation was added from Kluckhohn and Strodtbeck (1961). The work of McClelland
(1985) was used to formulate the dimensions of Performance and Humane Orientation. The
nine cultural dimensions of GLOBE can be defined as follows:
Dimension
Power Distance
Uncertainty Avoidance

Humane Orientation

Collectivism I:(Institutional)

Collectivism II:(In – Group)
Assertiveness
Gender Egalitarianism
Future Orientation

Performance Orientation

Description
The extent to which members of a society expect power
to be distributed unequally (Hoppe, 2007) (House et. al,
2004).
“The extent to which a society, organization, or group
relies on social norms, rules, and procedures to alleviate
the unpredictability of future events” (Hoppe, 2007)
(House et. al, 2004).
“The degree to which a collective encourages and
rewards individuals for being fair, altruistic, generous,
caring, and kind to others”. (Hoppe, 2007) (House et. al,
2004).
“The degree to which an organizational and societal
institutional practices encourage and reward collective
distribution of resources and collective action” (Hoppe,
2007) (House et. al, 2004).
“The degree to which individuals express pride, loyalty,
and cohesiveness in their organization or families”
(Hoppe, 2007) (House et. al, 2004).
“The degree to which individuals are assertive,
confrontational, and aggressive in their relationships
with others” (Hoppe, 2007) (House et. al, 2004).
“The degree to which a collective minimizes gender
inequality” (Hoppe, 2007) (House et. al, 2004).
“The extent to which individuals engage in future
oriented behaviors such as delaying gratification,
planning and investing in the future” (Hoppe, 2007)
(House et. al, 2004).
“The degree to which a collective encourages and
rewards group members for performance improvement
and excellence” (Hoppe, 2007) (House et. al, 2004).

The study also categorized countries into clusters on the basis of similarities in their cultural
dimension scores. The greater the distance between any two clusters, the greater the cultural
dissimilarities between them. GLOBE graded the countries with a score out of 7 for each of
the cultural dimensions. The scores for India according to the study were as follows:
Power distance: 5.47. The scores of the GLOBE study report for Power Distance mirror
those from Hofstede. India scores high on this index which reflects the society’s hierarchical
and tiered structure. Practices such as the caste system have been predominant in the society,
and it is accepted that people with status and power will have certain privileges and benefits.
It is common for the wealthier families and those in government to have servants and
domestic help. Also, to be part of the political class is considered as having a higher standing
in the society.
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Future Orientation: 4.19. Indian society has always believed in the concept of “hereafter”
rather than the concept of “here and now”, which illustrates its future oriented nature
(Chhokar, 2007). This translates directly into the way people lead their lives. In the Indian
society, preference is given more to savings than expenditures and people tend to save more
of their incomes than they spend. This theory is also supported by the government, which
encourages savings by giving tax breaks to people.
Performance Orientation: 4.25. India ranks above average in this dimension indicating the
society’s desire for high performance. This has especially increased with the growth in the
economy over the last decade. Firms use formal assessment systems for appraisal of
employees and promotions. There is a culture of reward at educational institutions and
students are awarded medals and scholarships for superior academic performance.
Gender Egalitarianism: 4.51. While women have held several important positions in
government and corporates, India continues to still be a largely male controlled society. A
majority of the women in India are still engaged in household and domestic activities.
Moreover, women are also stereotyped when it comes to jobs that are considered suitable for
them. There are no restrictions on women in applying to any job within the country and the
government has also created quotas and reservations for them in public offices and
educational institutions. A large part of the reason for the disparity between men and women
in India has been due to the practice of dowry due to which it was considered a burden to
have a daughter. Pregnant women, who were expecting to have a girl, would abort the child.
This also, affected the gender ratio within the country, which became skewed towards men.
The government today has banned the practice of pre natal sex determination, to ensure that
there is no scope of such activities any more.
Collectivism (In Group): 5.92. India scores very high on this dimension, which is an
indication of the importance of family within the Indian society. The upbringing of children
is done in a way that children can depend on their parents, and they are the parent’s
responsibility until they get married and settle down in their lives. Joint families are not
uncommon in India where the parents, brothers, sisters and their families all reside within the
same house. Joint families were also considered as a mark of the strength of the relationship
within the family members. In today’s society, where both the husband and wife are working,
grandparents play an important role in taking care of the children. Elders in the family are
always consulted in taking any important decisions, such as the marriage of children,
purchase of property etc. It is without a doubt that, parents in India play an active role in the
marriage of their children, and often select the spouse.
Uncertainty Avoidance: 4.15. Norms are built into the societal practices in order to reduce
uncertainty. There are restrictions on the age till when a person becomes eligible to vote, to
hold public office, or to get married (Chhokar, 2007). There is a lot of stress on studies and
high performance among children in the country, especially those belonging to middle class
families. People are also highly superstitious and follow dogmatic beliefs and practices in
order to reduce uncertainty.
Human Orientation: 4.57. It is usually common for neighbors to help each other out (both
financially and non-financially). Also, there are many temples and other organizations, which
provide free food and clothing for the poor people. Special educational facilities have been
created for handicapped people and no discrimination is done against them for employment at
public or private institutions. Within organizations, rules have been enforced to ensure that
any injuries or accidents are appropriately reported. Police is not considered too helpful and
7

people prefer to arbitrate disputes amongst themselves than approach the police (Chhokar,
2007). People believe in donations to charity and it is considered important to be noble and
help the poor.
Assertiveness: 3.73. Peace is considered very important in the society and the society has
always maintained a culture of non-confrontation. Leaders such as Mahatma Gandhi are an
epitome of this culture. People believe in being accommodating to the other person’s request
wherever possible and it is considered very rude to reject a request outright. People are not
trained to be direct in their conversations and even an inconvenience will not be expressed
directly.
3. NFC technology
Near field communications or NFC is a set of standards for smartphones to communicate
with each other either through touch or over short distances of less than 10 centimetres. The
technology is similar to Bluetooth or the RFID (radio frequency identification). However,
there are a number of key differences between NFC and the former technologies, which
makes NFC unique. The first being the distance required for communication between two
NFC devices. NFC only operates over very short distances measured in centimetres, whereas
both Bluetooth and RFID devices can operate over many metres. This difference is key to the
advantages of NFC, since this makes the technology secure and prevents the chances of
interception of signals sent between two NFC devices. This however, only decreases the risk
of eavesdropping and data must be appropriately encrypted through SSL for complete
security. The second differentiating factor is the time taken by NFC devices to set up a
connection compared to Bluetooth. A connection between two NFC devices typically takes
less than a second to establish whereas Bluetooth devices tend to be much slower. The third
factor is the frequency at which NFC operates and the maximum permissible data transfer
rate. While Bluetooth devices can operate at a frequency of 2.4 GHz with a maximum data
transfer rate of around 2 Mbps, NFC devices are slower, and they operate at a frequency of
13.56 MHz with a maximum data transfer rate of around 400 Kbps. Lastly, compared to
RFID, NFC allows for both one way and two way communications, which enables it to act as
both as a card emulator as well as for peer to peer communications.
Currently, contactless payments are in widespread use within the transportation systems of
many cities in the world. These contactless systems currently use the RFID technology,
which is embedded within smart cards and is used for making payments in an easy and quick
way. The entire process can be made a lot more efficient through the use of NFC enabled
mobile phones as smart cards. This will relieve the users of the need to carry any additional
cards and they would be able to make the payments directly through the touch of their
phones. Moreover, by utilizing internet on their smartphones, users would be able to top up
their balances directly without the need of visiting any point of service terminals needed to
top up the smartphones. NFC enabled mobile phones can also act as mobile wallets by
allowing users to store all their card information on one phone. The phone could then emulate
each of the cards, whether credit, debit or loyalty and be used accordingly.
Another major advantage of NFC is the ability for quick and easy sharing of data between
two devices. Currently transferring data between devices over protocols such as the Bluetooth
is a cumbersome process which requires an initial pairing of the devices before the actual
data transfer can take place. However, with NFC users can share the devices simply by
touching them together. Moreover, the latest version of Bluetooth now allows for the pairing
of the Bluetooth devices through NFC, which is more efficient and faster. A similar
8

application of NFC enabled mobile phone would be the access to wireless LAN networks.
Users will no longer need to search for wireless hotspots but could simply look for an NFC
enabled wireless LAN touch point and could touch their phone to access the network. With
more and more digital media being stored on mobile devices, the use of NFC in sharing of
media quickly would certainly come handy. NFC also has great potential for enabling the
marketing industry by allowing users to quickly read information from advertisements on
posters for example. This can be done by just touching their phones on NFC enabled tags
attached to the posters rather than having to scan QR codes which is much more time
consuming and cumbersome.
Managing access to work premises within businesses and organizations has always been a
complex task. Currently, most organizations employ access cards for entry to the facilities.
However, with globalization and the expansion of companies across the globe, employees
may need access to more than just one facility at a time. Moreover, managing different access
levels of the employees based on their work is another challenge.
NFC offers yet another solution in this case by permitting identity management capabilities to
be added to the cell phones. Employees can thus be provided access to the facilities they
require and denied to the ones that they do not. Also, employees would no longer be required
to be present onsite at facilities in order to upgrade their access levels, as this could be done
directly over the cellular or any other wireless network. Other applications could be in
mailrooms where the recipient could touch a parcel to confirm receipt or by security guards
during patrolling who could leave a trace of their patrols by touching their phones at the
relevant checkpoints around a facility.
For the success of NFC enabled mobile devices in contactless payments, it is extremely
essential that NFC provide a high degree of security.
There are a number of measures, which could be taken in this instance. These include,
requiring passcodes for payments made above a certain amount. Also, since the user would
store all the card information on his phone within a mobile wallet feature, that feature could
be enabled only for a few minutes for the purpose of the transaction and then disabled. The
user could also make use of cash on phone application, which would allow the user to
transfer only a certain amount of money from the credit card to the phone and thereby limit
his exposure. Apart from these measures, the NFC application itself would need to be built
into a very secure element. This secure element could be built as a combination of the both
SIM and the phone, so that a transaction would only run through the combination of the right
SIM and the right phone. Lastly, these measures would need to be verified with appropriate
payment card industry standards that would provide the users with a high level of trust and
guarantee.
4. Research methodology
In order to carry out a qualitative analysis, a total of 10 of semi-structured interviews were
conducted initially to understand the cultural and technological factors influencing the
acceptance of NFC enabled mobile devices. The interviewees were provided with all
information regarding the NFC technology. To ensure unbiased results, the interviewees were
selected from different parts of India and included both working professionals as well as
students. The interviews lasted for 20 minutes and were conducted face to face. The result of
the interview phase was the choice of the cultural dimension to be taken into account for the
specificity of NFC and India culture.
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4.1 Research Model
Based on the results of the preliminary interviews, the following research model has been
developed, built around the following research hypothesis.
H1: In a high power distance society people are concerned with their social standing very
much and hence the acceptance of NFC enabled mobile devices will be faster.
Power distance is defined as the degree to which members of an organization or society
expect and agree that power should be unequally shared. (House et. al 2004). In a high power
distance society like India (dimension score: 5.47 out of 7, GLOBE Study) the people are
more oriented towards stratification of the society and a hierarchical structure. Hence, a need
is felt among the people in the lower strata’s to compete and elevate their status within the
society. On the other hand, people within the higher strata have a need for maintaining their
current status. As such, there is always a competition amongst the people to distinguish
themselves from the rest. This competition translates directly into people’s attitude towards
new products and technologies and there is a desire for products, which reflect higher status
within the society. Moreover, there exists a longing for products that would be superior to
those, which their peers already have. In such as scenario, the launch of mobile devices with
NFC technology, which is still a nouveau feature, would be appealing to the people and
hence the acceptance within the society will be faster.
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H2: In high uncertainty avoidance society individuals tend to stick to the norm and fear
change and hence acceptance of NFC enabled mobile devices will be slow.
India ranks in the middle within this cultural domain and shares the same score of 4.15 out of
7 (GLOBE Study) with the United States. It is placed higher than countries like Spain and
Portugal and lower than countries like Switzerland and Singapore. With the growth of the
Indian middle class and the boom within the service industry in India, people today are
becoming more risk averse and there is a growing inclination towards stability. Hence, newer
technologies need to have widespread application and infrastructure support. In the case of
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the NFC technology, which has been introduced recently, the required infrastructure for
contactless payments and other applications is still not completely established. NFC enabled
mobile devices would therefore be perceived by the Indian people as a risky investment.
Consequently, the acceptance of the NFC enabled mobile devices will be slower.
H3: In societies with high in-group collectivism people are more concerned with views of
their family members and friends and hence acceptance of NFC enabled mobile devices will
be slow.
In-group collectivism or family collectivism has been defined as “the degree to which
individuals express pride, loyalty, and cohesiveness in their organizations or families” (House
et. al, 2004). India ranks very high on in-group collectivism with a score of 5.92 out of 7
(GLOBE Study) and is preceded by only 3 countries, indicating the importance of family
members and their opinions within Indian households. For a new technology such as NFC, its
acceptance within the Indian society would depend on the opinions of the families as a whole,
rather than only the usefulness to individuals. Hence, the acceptance of the NFC enabled
mobile devices will be slower.
H4: In a high performance oriented society, people are looking for optimizing ways to do
things and achieve better results. Given the benefits of NFC people will be willing to adopt it
quickly in a performance oriented society and its acceptance will be faster.
India ranks above average in this domain with a score of 4.25 out of 7 (GLOBE Study). This
reflects the society’s need for technology and services, which offer a high performance and a
high quality of service. NFC enabled mobile devices will allow users to enjoy a variety of
features such as making payments through their cell phones in a quick and easy way, sharing
media quickly through touch and using their phones as access cards. Thus NFC enabled
mobile devices would be perceived as high performance devices and hence their acceptance
within the Indian society will be faster.
H5: The acceptance of NFC enabled mobile devices will be higher if the perceived ease of use
is higher.
According to the TAM, the perceived ease of use combined with the perceived usefulness
determines the user’s attitude towards the system (Davis et. al., 1989). The perceived ease of
use is defined as "the degree to which a person believes that using a particular system would
be free of effort" (Davis, 1989). Therefore, the easier it will be to use a particular device, the
greater will be the perceived benefits from that technology. This has also been verified and
validated in the case of online technologies (Gefen and Straub, 2003; Gefen et al., 2003;
McCloskey, 2006; McKechnie et al., 2006; Moon and Kim, 2001; Morosan and Jeong, 2008).
For NFC enabled mobile devices, this is significant since the ease of use of its features for
sharing data and media between devices and the ease of use in making quick payments
through the phone would have a direct result on the attitude of the users towards the NFC
enabled mobile devices.
H6: The acceptance of NFC enabled mobile devices will be higher if the perceived usefulness
is higher.
Davis (1989) defines the perceived usefulness (PU) as "the degree to which a person believes
that using a particular system would enhance his or her performance". Also TAM renders that
the perceived ease of use influences the perceived usefulness of a technology. “Complexity of
one particular system will become the inhibitor that discourages the adoption of an
11

innovation” (Rogers, 1995). The eventual attitude towards any particular technology is
therefore the result of the user’s positive and negative feelings while performing the behavior
(Ajzen & Fishbein, 2000). Lai and Yang (2009) found that “employees in a performanceoriented e-business context are generally reinforced for good performance and benefits. This
implies that realizing usefulness of e-business applications such as mobile banking in
improving performance or efficiency will positively impact attitude toward that application.”
Also, other existing studies indicate that the ease of use is one of the main attributes of online
applications for e-commerce (Chen et al., 2002; Heijden et al., 2003), online banking
(Guriting and Ndubisi, 2006), and mobile commerce (Lin and Wang, 2005; Luarn and Lin,
2005). In the case of NFC enabled mobile devices, the perceived usefulness of contactless
payments through the phones, sharing of contacts and digital media, and other benefits would
have a direct impact on the usage attitude towards the NFC phones.
4.2 Survey
After finalizing the research hypotheses, the next step was to conduct a survey and gather
data for quantitative analysis. A total of 12 questions were used in this survey, with one set of
questions for each of the hypotheses. A 5-point scale was used for the questions, ranging
from Strongly Disagree to Strongly Agree. Moreover, a reliability test or alpha cronbach was
carried out on the questions. All the questions used had an alpha cronbach higher than 0.7,
which confirmed their reliability. The survey was kept open for 14 days from the 21st Jan,
2014 to the 3rd Feb, 2014.
The survey was distributed via email, and social media such as facebook and Linkedin. The
survey was open to only Indian nationals and a total of 106 responses were collated from
across India. The respondents were in the age group of 18 to 60 and included both working
individuals as well as students.
5. Results and Analysis
5.1 Reliability Test (Alpha Cronbach):
A reliability test (Alpha Cronbach) was conducted and it resulted valid for all the constructs
as following table shows.
Reliability Statistics Table
Construct
Power distance
Uncertainty Avoidance
Collectivism
Performance Orientation
Perceived Ease of Use
Perceived Usefulness

Cronbach’s Alpha
.849
.704
.791
.791
.940
.860

Number of Items
3
2
2
3
2
2

5.2 Confirmatory Factor Analysis
A confirmatory factor Analysis was conducted to verify the validity of the proposed model.
We obtained a CMIN index (chi square value) of 2.831; a Comparative Fit Index (CFI) of
.881; an Incremental Fit Index (IFI) of 0.885, comparing the chi-square for the model above
to a null model; a normed fit index (NFI) of 0.833, computing the differences between the chi
square value of the model and the chi square value of the null/independence model; a
RMSEA (Root Mean Square Error of Approximation) of 0.132, measuring the extent to
which the model comprising of unknown parameters fit in relation to the population; a
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Akaike’s Information Criterion of 256.510 (to check the number of free parameters in the
model, to discourage over fitting). Since all of the above model fit criteria has been satisfied
by the model we can therefore concur that the proposed model is of a reasonably good fit.

5.3 Structure Equation Modeling
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Model Fit Summary for SEM
CMIN
Model
Default model
Saturated model
Independence model

NPAR

CMIN

DF

P

CMIN/DF

34

250.150

71

.000

3.523

105

.000

0

14

951.033

91

.000

10.451

Baseline Comparisons
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Model
Default model
Saturated model
Independence model

NFI
Delta1

RFI
rho1

IFI
Delta2

TLI
rho2

CFI

.737

.663

.796

.733

.792

1.000
.000

1.000
.000

1.000

.000

.000

.000

Parsimony-Adjusted Measures
Model

PRATIO

PNFI

PCFI

Default model

.780

.575

.618

Saturated model

.000

.000

.000

1.000

.000

.000

NCP

LO 90

HI 90

179.150

134.696

231.195

.000

.000

.000

860.033

764.724

962.786

Independence model
NCP
Model
Default model
Saturated model
Independence model

FMIN
Model

FMIN

F0

LO 90

HI 90

Default model

2.382

1.706

1.283

2.202

.000

.000

.000

.000

9.057

8.191

7.283

9.169

Saturated model
Independence model
RMSEA
Model

RMSEA

LO 90

HI 90

PCLOSE

Default model

.155

.134

.176

.000

Independence model

.300

.283

.317

.000
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AIC
Model

AIC

BCC

BIC

CAIC

Default model

318.150

329.483

408.706

442.706

Saturated model

210.000

245.000

489.661

594.661

Independence model

979.033

983.700

1016.321

1030.321

CMIN: CMIN index denotes the chi square value. For a model to be considered as
acceptable the value of CMIN/DF should be less than 5. In the results above, we can see that
the value of CMIN/DF is 3.523, which is much less than 5. Hence the model is considered fit.
Comparative Fit Index (CFI): It denotes the ratio of divergence of the target model to the
divergence of the independence model. It is an indication of whether the proposed model is
better than the independence model. In the results above, the value of CFI is .792 and hence
we can conclude that the model is a reasonable fit.
Incremental fit index: This index essentially compares the chi-square for the model above to
a null model, which is also known as a baseline model or an independence model. In other
words, this index computes the ratio of the model chi-square and the null model chi-square
and using the degree of freedoms (dfs) for the models. Compared to the model being tested,
the null model always has a very large chi-square value indicating uncorrelated variables with
a poor fit. In the results above, the value of IFI is 0.796 and hence we can conclude that the
model is a good fit.
Normed Fit Index: This statistic tests the model by computing the differences between the
chi square value of the model and the chi square value of the null/independence model. In
this case, the null model represents the worst outcome as it indicates that the variables are
uncorrelated or unrelated. Values that fall within the range of 0 and 1, and most importantly
greater than 0.90 (Bentler and Bonnet, 1980), indicates a good fit. In the results above, the
value of NFI is .737, which is close to the desired value and hence we can conclude that the
model is a reasonable fit.
RMSEA (Root Mean Square Error of Approximation): The RMSEA measures the extent
to which the model comprising of unknown parameters fit in relation to the population. This
model supports parsimony, as it tends to select the model with less number of parameters.
The value of RMSEA should be as close to 0 as possible. In the above model the value of
RMSEA is 0.155 and hence the model is a good fit.
Akaike’s Information Criterion: This model not only rewards goodness of fit but also
incorporates a penalty for increasing the number of free parameters in the model. Thus, it
tends to discourage over fitting. An ideal model would be the one with the lowest AIC value
(< 488.5). One advantage that the AIC model has over the models explained above is that it
can be computed for models with zero degrees of freedom. In the results above, the value of
AIC is 318.150 which is much lower than 488.5 and hence we can conclude that the model is
a good fit.
Since all of the above model fit criteria has been satisfied by the model we can therefore
concur that the proposed model is of a reasonably good fit.
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Maximum Likelihood Estimates (β Analysis):
Regression Weights: (Group number 1 - Default model)

Power Distance
Uncertainty
Avoidance
Collectivism
Performance
Orientation
Perceived Ease of
Use
Perceived
Usefulness

<---

<---

<---

<---

<---

<---

Attitude towards
NFC
Attitude towards
NFC
Attitude towards
NFC
Attitude towards
NFC
Attitude towards
NFC
Attitude towards
NFC

Estimate

S.E.

C.R.

P

Label

.923

.192

4.801

***

F1

-.022

.172

-.130

.897

F2

-.087

.185

-.471

.638

F3

1.049

.169

6.216

***

F4

1.269

.173

7.339

***

F5

.729

.154

4.743

***

F6

The table above highlights the relationship between the dependent variable, which is the
‘attitude towards NFC’, and the independent variables.
The β Estimate between ‘Power Distance’ and ‘Attitude towards NFC’ is 0.923 with a
probability p < 0.01. This indicates that there is a direct positive relationship between Power
Distance and Attitude, which in turn proves our hypothesis that higher the power distance
within a society, faster will be the acceptance of NFC.
The β Estimate between ‘Uncertainty Avoidance’ and ‘Attitude towards NFC’ is -.022 with a
probability .897. The high p value indicates that there is no correlation between ‘Uncertainty
Avoidance’ and ‘Attitude towards NFC’, which means that we need to reject our hypothesis
stating that higher Uncertainty Avoidance will negatively impact the acceptance of NFC.
The β Estimate between ‘Collectivism’ and ‘Attitude towards NFC’ is -.087 with a
probability .638. The high p value indicates that there is no correlation between
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‘Collectivism’ and ‘Attitude towards NFC’, which means that we need to reject our
hypothesis stating that higher Collectivism will negatively impact the acceptance of NFC.
The β Estimate between ‘Performance Orientation’ and ‘Attitude towards NFC’ is 1.049 with
a probability < 0.01. This indicates that there is a direct positive relationship between
Performance Orientation and Attitude, which in turn proves our hypothesis that higher the
Performance Orientation within a society, faster will be the acceptance of NFC.
The β Estimate between ‘Perceived Ease of Use’ and ‘Attitude towards NFC’ is 1.269 with a
probability < 0.01. (I.e. for every 1 point increase in attitude the perceived ease of use will go
up by 1.269). This indicates that there is a direct positive relationship between Perceived Ease
of Use and Attitude, which in turn proves our hypothesis that higher the Perceived Ease of
Use of NFC enabled mobile devices, faster will be their acceptance.
The β Estimate between ‘Perceived Usefulness’ and ‘Attitude towards NFC’ is 0.729 with a
probability < 0.01. This indicates that there is a direct positive relationship between Perceived
Usefulness and Attitude, which in turn proves our hypothesis that higher the Perceived
Usefulness of NFC enabled mobile devices, faster will be their acceptance.

Summary of the results
Hypothesis
In a high power distance society people are concerned with their social
standing very much and hence the acceptance of NFC enabled mobile
devices will be faster.
In high uncertainty avoidance society individuals tend to stick to the norm
and fear change and hence acceptance of NFC enabled mobile devices
will be slow.
In societies with high in group collectivism people are more concerned
with views of their family members and friends and hence acceptance of
NFC enabled mobile devices will be slow.
In a high performance oriented society, people are looking for optimizing
ways to do things and achieve better results. Given the benefits of NFC
people will be willing to adopt it quickly in a performance oriented
society and its acceptance will be faster.
The acceptance of NFC enabled mobile devices will be higher if the
perceived usefulness is higher.
The acceptance of NFC enabled mobile devices will be higher if the
perceived ease of use is higher.

Results
Accepted
Rejected
Rejected
Accepted

Accepted
Accepted

6. Discussion
Limitations
The study focused only on the acceptance of NFC enabled mobile devices in India and did
not consider a broader examination of the acceptance of the devices across different countries
or continents. A cross cultural examination may have therefore helped in discovering
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additional cultural dimensions that could potentially impact the acceptance of NFC devices.
The accuracy of any research increases with the size of the population that it successfully
covers under it. The total number of respondents for this research was 106. A more concrete
set of results could therefore have been achieved with a higher number of respondents. Also,
the study analyzed India as a single entity. However, each different region has its own set of
cultures and customs. A segmentation analysis of the responses based on the different regions
from which they were received was not covered by the study. Lastly, this study does not
cover a demographic analysis of the population, which also plays an important role in
technology adoption. The cultural beliefs and opinions of the older generation of population
in India are much different from the generation of today.
Future Research
As we can see from the results, the proposed model has low expounding power. It may
therefore be useful for future researchers to include additional variables and dimensions for
accurately predicting the attitude towards adoption of NFC enabled mobile devices.
Therefore, variables to check application oriented factors (such as payments, sharing of
media, access control) or user specific factors (such as innovativeness etc.) may be added to
increase the prognostic power of the model. Also, care must be taken to ensure that the results
of the model are not generalized. Lastly, the research findings are based on survey data and
may fail to mirror changes in the research paradigms, especially as the use of NFC enabled
mobile devices increases. To be more qualitative future research may employ grounding
theory and case study analysis to get a deep understanding of the factors affecting the
adoption of NFC enabled devices.
7. Conclusion
This research study advances an integrative model for acceptance of NFC enabled mobile
device technology in India, which incorporates both the technological as well as cultural
factors that affect the acceptance of the technology. The role played by each of these factors
provides new insight for marketers of the technology in India. It also sheds new light for
future research within the area, with a scope for extension of the model. Culture is thought to
play a significant role in the acceptance of technology within any country. Through this
research we were able to highlight those cultural factors which played a major role in the
acceptance of NFC devices in India. ‘Power distance’ was found to fasten the acceptance of
NFC enabled mobile devices. This was mainly due to hierarchical nature of the Indian society
which creates a culture of competition between the people and encourages people to
distinguish themselves from others. The show of status and wealth is prominent in the society
and people are willing to purchase and invest in the latest and fashionable devices and
technologies. Even though ‘Uncertainty Avoidance’ was an apparent factor from qualitative
discussions with participants in the study, a more thorough quantitative analysis indicated
that there was no correlation between Uncertainty Avoidance (risk aversion) in the Indian
society and the acceptance of NFC enabled mobile devices. ‘Collectivism’ was another
apparent factor from the qualitative analysis, which after empirical analysis did not result in
any correlation with the attitude towards NFC enabled mobile devices. Although, India
scored very high on these two cultural dimensions (GLOBE Study), the lack of correlation
with attitude towards NFC reflects the evolving state of culture within India and also suggests
that theoretical models of culture need to be reviewed in context of time. ‘Performance
Orientation’ was also found to fasten the acceptance of NFC enabled mobile devices. This
18

did not come as surprise given the high power distance in India where the imbalance in power
encourages competition amongst the people. There is therefore, an expectation and desire
amongst the Indian people for devices which are efficient, high performing and provide new
means of optimizing tasks and processes. Finally, the perceived the ease of use and
usefulness of the NFC enabled devices was found to have a positive correlation with their
acceptance in India. Marketers must therefore focus on the highlighting the ease with which
users can use NFC enabled mobile devices as well as its features such as making contactless
payments, sharing media etc.
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